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2. 

WATER CONDENSOR APPARATUS 

FIELD OF THE INVENTION 

Tlie ]M«sent Invention broadly relates to methods and apparatus for condensing water 
from amUmt air and cpUedizigffaeGo^ llie apparatus in at least one form 

5 provides a means for generafxng potable wala for consumption or other purposes and 
finds par&cular appIicaiiOA in areas where potable wat^ supplies are limited. 

BACKGROUND OF THE INVENTION 

In many locattcms around Ihe world access to a fresh potable water supply is limited, 
foztdng many to use water for everyday needs that would not generally be deemed 
10 suitable for sudi use. Indeed, many water supplies are contomixxated or polluted and in 
orda? to use the water safely, it is necessaxy for the water to be bculed or treated in some 
other way. 

While yadits and diips carty their own water supplies during a voyage, it is often 
necessaty to restrict d^y usage of the available water due to acxiess to fresh water 
15 suppUes other than rainfall l>eing unavailable. Similarly, mining operaiions or military 

camps in remote locaticms and, for example, island zesortS/ all have a need for fresh water. 

Water, of course, has thousands of uses in addition to being reqiured to Such 
uses indude washing and use in indvistrial processes amongst others. Jxi areas or 
locations where the supply of water is limited, it is desirable to have access to regular 
20 supplies of firesh water^ WhQe supplies can be replenished by rain weik&t, rainfall can be 
variable and ixtsuffidient Moreover, tiie cost of transporting fresh water to remote 
locations can be expensive, 

SUMMARY OF THE INVENTION 

In one aspect of the present invention there is provided a modular system for collecting 
25 'water from ambient jut, the system comprising: 

a condensor unit for condensing the water from the ambient air and collecting die 
condensed wati^ 
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3. 

aretegeration system housed in the c<mdeiisor tmit and inclading a compressor 
for comptessLr^ a refrigerant v^our, for cooling at least one condensation surface to 
eflfect Ae condensation of the water from the airibient air onto the condens aticm surface; 
and 

5 at least one dispenser unit adapted for being located remotdy from the condensor 

unit for receiving the condensed water from the condmscar unit and dispensing the 
condensed water. 

The dispeaftser unit may be provided mounted on the cond wor unit for bdng rtoioved 
thetefromandlocatedrBmofcelyfiointhecondensorunitifdeair^ Thati^an 
10 embodiment of the modular system may be provided as a single unit for condensing the 
water from the ambient air and diq>enfiing the water in the one to^ 
disassembled for locating the dispenser urdt in a location remote from d\e condensor unit 
In an alternative cmbpffimeni^ the dispenser unit axxd tihe condensor unit arc provided as 
entirely separate units. 

15 As the water can be dispensed remotely from where it is condensed from the ambient air 
and collecledr the condensor urut cm be located outside of a building where it is exposed 
to prevailing ataosjdtieric humidity conditions^ whUe tiie di^enser unit may be located 
wittOn the building. As the ambient environment in many buildings is air-conditioned 
and Ae humidity in the building controUed, locating the condensor unit outside enables 

20 water production to be maximised. Locating the condensor unit outside also removes any 
noise associated with the operation of tiie refrigeration system of the condensor unit to 
outside the building. 

Accordingly, in anolhCT aspect of tiie present inventiorv there is provided a modu^ 
system for collecting water fetm ambient air, the qrstem comprising: 

25 a coridmsor unit for condenang the water from die ambient sdr and cottectingdw 

condensed water; 

a refrigeration system housed in the eondensoo- unit arUI in^duding a compressor 
for compi^ssing a refrigerant vapour; for cooling at least one condensation surface to 
effect the condensation of the water from d;ie ambient «dr onto the condensation surface; 
30 and 
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4. 



least one dispenser unit located temot^y from tihfi condensor unit tor receiving 
the condensed water from the condensor unit and dispensing tihe condensed water. 

Typically, Ihe refrlgeratidn sydtem will further comprise a condensor for condenan^ the 
rehigexwt vsqpour into a liquid refrigerant; and an evaporator for evaporation of the 
5 liquid xefrigerant to cool the condensation sutfaoei 

I Rceferably# the condensor will iTe arranged for contact with ambient air flowing from the 

j condensation auxfacse, for a>oUng the refriger a nt vqpour and tfaerd>y causing fhe 

j r^Bdgerant vapour to condense. lhecondensati(»iaur&^wai generally i>e a surface of 

I the evaporator. 

10 X¥eferd»ly/ the condensor unit will also compxtse a device for cau^ 
i flow through the condensor unit from the evaporatnr to the condensor. Most preferably, 

I &edeiiicewiUbeafan. 

j Preferably, tiKe condensor unit will further indude a water circulation system^ comprising 

a holding tank for receiving the collected condensed water/ and a pump for pumping the 
15 condensed water fricnn the holding tank to the dispenser unit. Preferably, the water 

circulation system will also oompzise at least one ultraviolet (UV) li|^t treatment unit for 
treating flie condensed water in the condensor unit with ultraviolet light to kill or 
inactivaie bactexia and/ or other microorganisms ttiat may be present in the water, prior to 
the waiser tieing ptanped by the pump from the condensor umt to the dispenser unit. 

20 Freferd^Iy, the dispenser unit will be provided wifli at least one indicator for providing 
anindicationof a corresponding operational parameter of the modular syst^ Una 
parti cuiarly pref etzed embodiment^ &e dispenser unit will be pxovided with a plurality <tf 
such indicators^ each indicator providing an indication of a different operational 
parameter, respectively. For instance^ an indicator may provide an indication of whether 
25 water is available from Ore condensor unit; whether a water fater or air filter in the 
condensor unit requires cleaning or replacing, or other sudi operational parameter. 

Preferaldy, the dispenser unit will oompxise a dispenser body and a storage botde for 
^vning water reqdved frtmi the GGiidensoruni^ wh€mi^ 

from the dispenser body. Topically, the stnra^ botde will have a valve for dispensing the 
30 water. Ih a prefeired embodiment; the dispqfiser body wiU be adapted iter 
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water from the cotidensor unit following removal of the storage bottie firom the dispenser 
body. 

In addition an embodhnent of a modular system of tihe invention meryr be provided with 
at least one ae^'ustable air intake operable to allow ambient air to flow to Ihe a>nde]i$or 
5 by-passing contact with die condensation surface on which the water condenses!^ such that 
a flowrate of ambient air flowing into coubact wifli the condensor is adju^d relative to 
ambient air flowing £com exterior of the condensation unit into contac± with the 
condensation surface* This allows increased air flow past the condensor for cooling the 
condensor to enable xefiigerant vapour in the condensor to condense into - 
10 refingeran^ without increasing the rate of flow of the amtAent air from the condensaflon 
suz&ce and thereby adversely afifectinig condensation of water, from the ambient air onto 
the oondensation surface. 

Accordingly^ in another aspect of the present inventiqn thae is provided apparatus for 
collecting water fcwxi ambient air^ apparatus compzi^ng: 

15 a condensor unit for condensing the water firom the ambient air and coDeding the 

condensed water; 

art least one condensation surface for contact with the ambient air; 

at least one adjustaible air intake; and 

a refrigeration system housed In the condensor unit and including a compressor 
20 for compressing a refrigerant vapour and a condensor for condensing ttie coxnpressed 
refrigerant vapour into*liquid re&lgerant; for cooling the condensation surface to effect 
the condensation of the water from the ambient air onto the condensation surface; 

wher^ the condensor is arranged for contact wUh ambimt air flowing from the 
condensation suzfeoe,, and the air Intake is opexAle to allow ambient air to flow to tihte 
2B condensor by-passing contact with the condensation surface such ft at a flow^rate of 
ambient air flowing into contact with the ocmdensor is adjusted relative to ambient air 
floiving from exterior ot the condensor unit into contact with the coindensation sur&ce. 

In yet another aspect of the present invention, there Is provided appar^s tor treating 
water wiA ultravi<flet lights the apparatus c<mipxlstng: 
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an lalttaviolet llgHt sourct for providing Ae ultnvicdet light; 

a hoUow memhet defimng a Ml chamber with an Irflet far entry of flie water into 
the MD diamber and an euflet for passage of the vyrafcer from the kill chamber, and whidi 
is transpax^nt to the ultraviolet light; and 

5 an indut36r element arranged for inducing spiral flow of the water along the kill 

chainber; 

wherein the ultraviolet Ugbt source is arranged for irradiafcig the water witti the 
tdtra^olet ligjht as flie water fiowa aloxxg the kill diamber. 

The spiral flow of the water along the kin chamber mixes tiie^ 
10 ejcposureofdifiwatertofceUVUghtandthereS^treab 

Kght 

Preferably, tihe inducer element will comprise a stationary spiral elMient arranged within 
the kiU chamber in a fixed portion for inducing the spiral flow of the water along fhe kifl 
dbamber as ftie water flows past the ©inral element Inaparticulailyprefaied 
15 embodiment; the spiral element wiU comprise a plate twisted into a spiral with a 

lon^tudinal axis directed along die kill chamber. Alternatively, flie inducer element may 
comprise a rdtoc wWdi is rttatably mounted in the kill chamber for being rotated as the 
water flows past the rotor. 

Preferably/ the apparatus lor treating the water with UV Ug^t wiU further comprise a 
20 holder which holds fhe UV Ught source and the hollow member defining the kiU diamiber 
In position alongside one eknotfaer. 

Pteferably, a reflector for reflecting incident UV light fram the UV light source into the 
kill chamber wiU also be provided. Typically, the reflector will be azranged in the holder 
behind the UV Ught source aid He alcmgside the tJV light source for reflecUng the UV 
25 fightfbrwardontD&ekinchambtt. 

Condensing water from ambient air provides a way of supplementing firesh or stored 
water supplier in remote or extreme locations where flresh water is scarce or otherwise 
unavailable and mqr reduce reliance on, or the need for, water to be transported to audi 
locations. Similarly^ whews it is necessary to carry water si^plies such as on a slup or ^ 
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doting a yayasfi, condensing water from ambient air provides an alternative source of 
water diaingtravd and so aUows less reUance to be placed Indeed, by 

beingAletocondenaewaterfromambientair, stores ofwatermay be re^ In 
addition, condensiiig water from air provides some certainty as to the quality, of the 
5 water, and provides a source of water in areas where there is doiAt as to the quality of tfa* 
existing water Supplies or flie available water Is known to be poUuted or contaminated, or 
is otherwise not smfc^leJortheintradcd purpose of ti^ Accordingly, one or more 
embodiments of the present invention find application in a number of practical situations. 

Thxougfaout this specification titw word "comprise", or variations such as "comprises" or 
10 ••comprising", wfll be understood to imply the inchision of a stated element;, integer or 
step, or group of elements, integers or steps^, but not the exclusion of any other element 
integer or step, or group of elements, integers or steps- 
All publications mentioned in this specification are herein incorporated by reference. Any 
discussion of documents^ acts^ materials^ devices, artides or the like which has been 
15 included iii the present spedfication is solely ftir the puipose of providing a context for 
the present invention. It is not to be taken as an admission tiiat any or all of these matters 
farm part of the piiop art base or were common general knowledge in the field rdevant to 
the present invention as it existed in Australia « elsewhere before the priority date of 
each daim of tfud application* 

20 The features and advantages of the present invention will become further apparent from 
the foUowing description of prefenred embodiments of the present invention t^ 

with the accompanying drawings. 
BRIEF DESCRIFTION OF THE FIGURES 

HGURB la k5 a pttspective view of a condensor tmit of a modular system for condai^^ 
25 water from auibient axr and a dispenser unit of the modular system; 

HGURE lb is an e3q>Ioded perspective view of the dispenser unit of Fig. la; 

nGURC 2a is a perspective view of a further embodiment of a modular 
invention; 

mGURE 2h shows tiie modular ^^stem of Eig. 2a witii the storage bottle of the dispenser 
30 unit removed; 
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FIGURE 3a ifi a perspective view of a fur&er embodiment of a dispenser unit of the 
invention; 

FIGURE 3b is a perspective view of the dispenser unit of Fig. 3a with the storage bottle 
removed; 

5 fIGURE 4 is a grhf^matig diagram showing componenl^ of the condensor unit 10 of fig.l; 

FIGURE 5 is a schematic diagram of the i!efiigeratton system of die didpenser unit of 
Fig. 1; 

FIGURE 6 is a schematic diagram showing a water dixnlation systrat of tihe Aqpenser 
umtofHg.1; 

10 FIGURE 7 is a partial side view of an ultraviolet light treatment unit Jor irradiating water 
collected by the dispense unit of Fig.l with ultraviolet light; 

FIGURE 8 is a partial Side view of an inducer element for introdudng spiral flow into 
water flowing through the kill chamber of tfie uit^violet light treatment tmit of Fig. 7; 

FIGURE 9 is a plan view of a rotor (ot generating sp&al flow of wax&c collected by the 
15 dispenser umt of an embodiment of the invention/ for facilitating treatment of water 
with ultraviolet light; 

FIGURE 10 is a plan view of the holder of the ultraviolet light treatment unit of Fig. 7; 

HGURB U is a schematic view showing indicators for indicating the status of various 
operatimal parameters of a modular system for condensing water from ambient air 
2D embodied by the invmtion; 

HGURE 12 is a schematic view of water level sensing aj^paratus; and 

FIGURE 13 la a cirqait diagram of a senwig circuit of the water level sensing apparatus of 
Hs.12. 

DETAILED DESCfllPTlON OF PREFERRED EMBODIMENTS OF THE INVENTION 

25 A condensor urdt 10 of an embodiment o£ a modular systmi 12 for condensing water from 
amldent air is shown in Rg. 1 together with a dispense unit 14- Ihe condensor isdt 10 
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houses a refiig^ratiaa system 16 which cools ambient air entering tiie housing 18 of the 
Gcmdensor unit through vent openings 20 to, or heiow, the dew point of the water, causing 
water vapoiu: In the air to condense within the condensor unit 10 where it is collected. 
Water collected in the condensor unit is subsequentiy pumped through a feed conduit 22 
5 to the dispenser unit 14 for being dispensed when reqtdred. 

The condensor unit 10 is located extetnally of die building generally indicated by ihe 
numeral 2i, and Is Aereby exposed to ihe prevailing atmosphedchuimidity conc^iiohs for 
maximising coUecttcm of water from the ambient air. 

The dlspoiser Tanit 14 ^himnis a wall mounted unit located internally in the building and 
comprises a dispeniser body 26, and a stwage botde 28 with a tap (not shown) located in a 
lower z^on of thebotHe widch is operable for dispensing water fixwn Hie bottle. As 
indicated maxe dearly In the exploded view shown in Fig. lb, the storage bottle has an 
upper recess 30 contoured for sealipg engagement with the head 32 of the dispenser bodyr 
and an upper opening 34 for receiving the water from the dispenser body as the water is 
pumped from the condensor unit 10- The dispenser body 26 has a downwardly 
prcjectLng stem section 36 which tenninates in a rest 38 for placement of a cup. 
Accordingly, the dispenser unit 14 pro^ddes for dual operation. That is^ either collection 
axul dispensing of water fitan the storage bottle 28/ or removal of the storage botHe and 
dispensing of water on demand direcdy fcom the head 32 of the dispenser body. For the 
latter mode of operatlotv the head 32 of the dispenser body incorporates a switch operable 
for bloddng the continuous flow of water from the condensor urtit and a valve operable 
for dispensing water from the head 31 on demand for collection in the cup when placed 
ontherestSS* 

Another embodiment of the modular syatram of the invention for conden^g water from 
25 ambient air is shown In Fig. 2. As diowiv the dispenser unit 14 is mounted on the 

condensor \u^t 10 and is removable tlierefroin as a single iinit for being located remotely 
from the condensor unit if desired. As with the di^>enser unit shown in Kg. lb, the 
storage bottle is removable from the dispenser body such that -five water may be 
. independently dispensed on demand from the dispenser body itsdf . Hence, ttie 
30 dispenser body may be used Independently of the storage botde 28 as indicated in Kg. 2b. 
In this embodiment the recess 40 defined in the condensor unit 1 0 Cor reception of the 
storage bptae 28 provides a platform 42 on which a cup or otfier receptade may be placed 
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and has a rsdsed outer poipheral rim bx GontainSng any spilt water. 

Afur&Brdispenseruidtl41S8howninFig.3a. Afl<»nbeseeivtiiisiautisa wafl 
moimledtmitwiA a removable fitiMge tank Ttie rear region of the cUspenser unit W 
5 isiecdivedinacavitsrdejBunedinftieinte^ 

mounted duditliat&e&omreglcxn 46 of the unit is flush a Asshown 
* moxe deariy in Fig. 3b, a channel 48 is defined in each side of Ae storage tank which 
receive corresponding guides 49 provided in Ae recc^ 50 of the dispenser unit for 
holding the stoztige tank In position within the unit Further support of the Storage bottle 
10 28 is provided by the shelf 52 of the dispenser unit 14 on which the botde rests* 
i 

i In this embodiment d[te dispenser inut 14 is mounted Ausermay; 

I therefore, wash their hands in the basin 54 using mains water from the tap 56 but drink 

I the potaUe water from die dispense urdt 



I A schmiatic diagram iUustrating the components of ttie t^ensor unit 10 is shown in 

! 15 Hg.4. More particularly, and as indicated in the figure, the hotasi^ 

j unit 10 ixuaorporates a compartmimt 58 housing an evaporatorCO and a ccmdensor 62. 

: Ambient sdr A is drawn through an air filter 63 and then the evaporator 60 after entering 

j the vent operungs 20 of the housing 18. As Ae air passes through Ae evaporator^ it 

* contacts condensation surfaces of the evaporator causing the air to be cooled to^ or below> 

I 20 Aedewpointof water vapour in the ^ and thereby water to condeiisc front 

Ae condensation surfaces. The condensed water falls by gravity to the collector 64 in Ae 
{ form of a funnel, Aen passes through heat exchanger 66 and negative pressure trap 68 to 

a holding tank 70 (see Fig. 6) via conduit 72, 



The cooled air leaving Ae evaporator 60 Aen passes to Ae condensor 62» This cools Ae 
2S coruiensor such Aat hot refrigerant vapour contained within the condensor condenses to 
! a hot liquid refitigerant, and Ae air is Aereby wanned. The warm dry air whi A leaves 

j Ae condensor 62 is then extracted fiKmiAeoompartmieni 58 and 

j atmo^herebyafan74. As wfllbeunderstooolAe fan provides a negative pressure in 

compartment 58 whl A draws the amtnent air A into Ae compartment throtigh 
I 30 evaporator for further condensation of water firom Ae air. 

I 
I 

I 
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the teftigeratian system 16 comprises rcMgei'ation equipment contained in a further 
ttsmpaitment 75 within fiie housing 18 of tfie condensor unit The refrigeration maybe 
either a angle pressure or dual pressure system, and provide sub-cooled liquid 
refrigerant to die evaporator for evaporation witihin the evaporator to effect the cooling of 

5 the evaporator for condensation of the water from the ambient air. The resulting heated 
refrigerant vapoiir is drawn from Ihe evaporator and passed to the condensard2 for 
condensattcwi to hot liquid refrigerant as described above. To enhance thennal effidency, 
heat is drawn from the hot x^getant liquid by the cod condensed water passing 
ifarou^heate9<€hanger66. This cools the liquid refrig^ant prior to the liquid refrigeianl 

10 bdng lecyded to the evaporator as descnbed in more detail below with reference to Bg. 
5. 

As shown In Fig. 5, 4ie heated refrigerant vapour is drawn 1^ 
the lower region of the evaporator fiO to a compressor 78. The suction loop 76 traps and 
holds any liquid refrigerant whidi mi^ pass from the evaporatDr, thereby preventing 
15 the liquid refrigerant from entering and potsntiaUy damaging the compressor 78. The 
refrigerant vapour is compressed and thereby heated in the compressor, prior to bdng 
discharged throu^ hot gas loop 80 to the top of the eondensor 62. The hot gas loop 80 
traps any liquid refrigerant draining back from the eondensor 62 to the compressor 76* 

The air drawn to the condermr 62 by the fan 74 eotds the hig^ pressure hot refrigerant 
20 vapour in the eondensor such tihat the refriger a nt vapour condenses. The condensed 
liquid refrigerant is then cooled by fee condensed water pa$^g through the heat 
exchanger 66 as described above* The cooled liquid refrigerant subsequently drains from 
the bottom of the eondensor 62 into reservoir 82, prior to passing from the reservoir 
through a filter 84 which removes any contaminants and moisture from dtxe liquid 
25 xefxigerant. From ihe filter 84, the refrigerant travels along tubing 86 incorporating a sight 
glass 86 which allows a visual cheidc for the presence of any moisture or bubbles in the 



j liquid rtibSgerant 



! The tubing 86 feeds the dry, cooled liquid refrig^ant to a tiiermostaiic expansion valve 

' 90. As the liquid refrigerant passes through the valve, the pressure of the liquid 

' 30 refrigerant decreases. The resulting low pressure cold liquid refrigerant v/ith some flash 

gas is fed from the e^qyan^on valve 90 into the evapooAm 60 for effecting cooling of the 

ambient air and condensation of ttie water therefrom. 
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For efiSdent operation of the a>nden5or vrit the jQowrate of the ambient air A through the 
compartment 60 is adjusted to qpUmlsHe condensatian of water per unit volume of the 
axhbient sax flowing through the evaporator, while maintaining sufficient airflow through 
the condmsor for heat transfer from the condensor to the air for achieving the condensing 
5 of the x«6igerant vEqwnir in the condensor. As wUl be understood^ flie refrigeration 
system 16 operates to cool the condensation ssustass^ of tihe evaporator without fireezing 
the condensed water. 

For any gjlven prevailing atmospheric conditions/ there is a specific humidity value 
measured in grams of water vapour per kilogram of the air. For example, a specific 
10 humidity of between 45 and 6 grams of moisture per kilogram of air correlates to « dry 
biilb temperature of between 1° C and 6-5^ C In use, the condensor ID is operated to 
condense water from the amblmt air entering the csondonsor unit such that the specific 
humidity ^Ae air flowing fo>m the evaporator to the caondaisor is reduced to a specific 
huxnidiiycDn^ting with a selected refefenoediybidbtemperatm The sdecbed dry 
15 bulb temperature will typLcally be in the above tmperature range and usually/ will be 
about5°C 

I 

Returning to Hg. 4, a temperature sensor 92 is provided in the dispenser unit 14 for . 
I measuiing the diy bulb temperature of tlte £dr passing from the evaporatcnr 60 to the 

' Gondsisor 62. This temperature is compared in control module M with the selected 

20 refimncediylndbtmigperaturewhidihaabee^ 

dty bulb t^perafaire measured by temperature sensor 92 increases above iiie set 
I reference dry bulb temperature, the control module operates actuator 96 such that air 

intake 98 in the form of a hinged damper opens allowing ambient air A to be drawn into 
I compartment 58 of the housing 18. This decreases die flowrate of the ambient air A being 

' 25 drawn into titie evaporator which in turn lowers the dzy bulb temperature of the air 

J leaving the evaporator. 

* As the flowrate of fiie air leaving the evaporator is decreasedr tbe amount of cooled air 

^ £rom the evaporator av^able for cooling the condensor also decreases. Tliis results in a 

rise in the pressure of die refrigerant vapour in the condensor above the optimimi 
30 pressure for the fixed refrigeration capadty of the refrigeration system 16. The pressure 
of the refrigerant vapour In tike condensor is measured by a pressure sensor 100. In 
response to the increased pressure measured by the pressure sensor, the control module 



I 
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94 increases the speed of the fan 74 via controller 102 and operates actuator 96 to further 
open the air intake 98 to increase the flbwxate of air flowing to the condenson while 
shnultanjeously maintwiung the flowrate of the ambient air A through the evaporator. 
The increased flowrate of dr to the condensor removes heat from the oondensor sudi that 
5 the pressure of the refrigerant vapour in the condensor reduces to the optimum pressure 
for the fixed refrigeration capacity of the re&igeratlon system. 

The control module 94 oonlinuea to moirtiitor the dry btUb temperature of the air leaving 
the evaporator and the pressure of the refrigerant vapour in the condensor respectively 
measured by temperature sensor 92 and pressure sensor 100. K the dry bulb temperahxie 
10 sensed by the temperature sensor decreases below the set level, the control module 94. 
operates to decrease the speed of tiie fan and activate actuator 96 to partially or 
completely dose the air intake 98 such that die flowrate of the ambient air into ttie 
dispenser unit 14 decreases. 

The monitoring qrde is repeated at regular intervals to ensure optimum efficiency of the 
IS apparatus and thereby/ maximum condensation of water from die ambient air. The 
timing circuit for initiating operation of the monitorxng cyde is also located within the 
control module. Theprovisionofsudi timing circuits is well within the scope of the 
skilled addressee. For differmt latitudes or atmospheric oonditionsr tiie r^erenoe dry 
bulb temperature set in die control module 94 may be adjualed. 

20 The condensor imit 10 further incorporates a water drculadon system 104, As shown in 
Fig. 6, this system indixdes a holding tank 70 whldi receives the condensed water firom 
the odlector 64 {see Fig. 4). A pump 106 draws water from die holding tank 70 end 
pumps the water through conduit 108 to T-<x>nnector 110. Some of the water continues 
along conduit 108 to ultraviolet light treatment unit 112 where the water is Irradiated with 

25 UV light at a wavelengda of 2S3.7nm prior to being returned to holding tank 70. Aswill 
be tmderstood^ treatment with the UV Ught kills bacteria and other paOiogens whidi may 
be present in the water. 

The remainder of the water entering the T-connector 110 is diverted to junction 114 
compri^ng a further T«caruiector, where &e water ia directed to float valve 116 or 
30 activated charcoal filter 118, Or both. If there is suffident water in holding tank 70 to 

allow water to pass £rom the condensor unit 10 to the remotely located dispense unit 14r 
the float valve 116 doses the end 122 of pipe 124. The float valve 116 comprises a float 126 
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carried on Ae end of float aim 128. The float arm is plvotaUy hinjsed at an opposite end 
to the interior of *e holding tank 70. As tive water level rises in the holding tank, the float 
126 rises causing sealing waslier 130 carried by valve body 132 to be pressed against the 
end 122 of ttie tubing 124 as flie float arm 128 is lifted by She float; pre v6ntiAg water from 
5 flowing bade into the holding tank 70. When system valve 034 is open^ the water pressure 
generated by the action of the innnp 106 forces water through filter 118 and au^dliary UV 
light treatment unit 136, prior to passing to the dispenser taut 14 throt^ feed eonduit 22 
(see Fig. 1). 

The feed conduit 22 comprises a fl»dble hose connecAcd to the condensor unit 10 and the 
10 dispenser unit 14 lay bayonet fittings whidx sealingJy couple with corresponding female 
fittings on the condensor unit and dispenser unit A return fl^dble hose (not ^owki) tor 
ledicukrting excess water firom the disposer unit to the holding tank 70 via a return pipe 
in the cond^tsor unit is also provided. Accordin^y, water continually Bows back and 
forth between the condensor unit 10 and the dispenser unit 14 when the storage bottle in 
15 thedlspenserunitisfull. Tlie water is. ftereftwe, treated with UVHght each time it is 
redrcidated ifaxough the condensor unit before being returned to the dispenser unit As 
with the feed condait the return hose is coupled to the condensor unit and diq>enser unit 
by mating bayonet and corresponding female connec^rs^ respeciiveily. 

As water is pumped from the holding tank 70 in the condensor tmit to fill the storage 
20 botde 28 of the remotely located dispenser unit H or to otherwise meet demand for the 
water, the water level in the holdii^ tank lowers and die float valve starts to open 
allowing a portion of flie water pumped to junction 114 to discharge through the partially 
opened etid 122 of pipe 124. As a result the water pressxire of the Water passing through 
. system valve 134 decreases and fixe flowrate of the water decreases accordingly- The 
25 flowrate csontirmes to decrease until eventually the float valve is fully opened and 
Insttfifident water pressure is av^able to pump water through the system valve: 
However, suffldent water remains in the storage tank 70 to allow re-drculation of Oie 
water through the UV light treatment unit 112; but water cannot be pumped to tiie remote 
dispenser unit 14 uncU more oondmsed water enters flie storage tank from the coUect^ur 
30 64. 

The UV Hght treatment urdt 112 is illustrated in Rg. 7 and comprised an uhcaviolet lamp 
138 mounted in a holder 140 incorporating a r^ector 142. Lamp sodcefs 144 receive the 
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UV lamp and are atranged within the holder 140^ one at each end of the UV lamp 
respectively, and facilitate electrical connection to Ihe lamp. A quartz tube 146 defining a 
km chamber for passage of the water is received by top and bottom elbows 148 and 150 
which hold it in position in front of the UV lamp 138. One elbow is mounted on each end 
5 plate of the holder, re&pec±ively. A wash^ (not shown) between each end of ite teflon 
tube and the corresponding elbow prevents water leakage. 

The bottom elbow 150 incorporate an inducer element for inducing spiral wat^ fiow in 
the kill chamber. Hie inducer element 152 comprises a plate member 154 twisted in the 
form of a spiral and which is held in a fixed portion on the end of a stem 156 prqjecdng 

10 from a base 158 of the inducer element In use, tihe water enters inlet 160 defined in five 
body 161 of the bottom elbow which directs the water into contact with the twisted plate 
memberlMof the induce element in the kill chamber. Ihe width of the plate member 
substantiallycQrtespondstotihediameterof the Idll chamber. As the water flows over the 
plate member, $inrd water flow is induced aloi^ the Idlldiam This mixes the water 

15 and maximises exposure of tike water to the UV light and thereby treatment of the water. 
The reflector 142 enhances treatment of the water by reflecting lateral UV light back onto 
. the kill chamber. As also shown in Fig. 7, one or more further reflectors may be provided 
for reflecting inddait UV light back onto the kin chamber. 

A partially e^qploded view of the bottom elbow 150 is shown in Rg. 8. As indicated in the 
20 figure a groove 164 zecraiving an Oring 166 is defined In flie base 15$ of die Inducer 
el^ent 152 for preventing water leakage between the base 158 and the body 161 of the 
bottom elbow. A male thread 168 defined on the base 158 engages with a corresponding 
female thread defined in the interior of the body 161. 

Rather ttian a pi ate member 154 twisle d into the form of a spiral the inducer element may 

29 incorporate a rotor of the type illtistrated in Fig. 9 rotatably mounted on Ae end of the 
stem 156 of the inducer element and which is rotated as the water passes from tihe bottom 
^ow into the kill diaznber for achieving the spiral flow of the water. 

An end view of the holder 140 of the UVU^ treatment unit 112 is shown in ^ As 
can be seeiv a hole 170 is defined in each end plate of the holder for recsption of the 

30 coirre6pOnc9ngdbowl48orlS0* The reflector is fbimedftom stainless steel sheet and has 
opposing outwardly directed side aims 172. The side incUned relative to one 
another and extend stibstaniiBlly along the oitire length of the holder 14a Therearl74of 
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the reflector stands against the interior face of the holder and is held in p osition by 
reoeptiDn of the lamp sockets 144 through corresponding openings (not shown) defined in 
each end region of ihe reflector. The auxiliary UV treatment unit 136 ha$ the same 
construction as that shown in Fig. 7. 

5 As indi«2ated in Fig. 11^ the dispenser unit 14 is provided with an array of indicator lamps 
for Indicatirig die operational status of various parameters of the modular Icitiie 
particular example Ulustrated/ separate indicator lan^s are provided for indicating 
whether tlie holding tank 70 is full or cmpty^ whether water is available from the holding 
tank 70, whetiier the air filter 63 or water filter 118 in the dispenser unit need cleaning or 

10 changing, and whefter there is a fault in the modular systenv respectively. Itelevant ones 
of the indicator lamps 176 are lit in response to fi:equency encoded dgnals recdved by an 
eledzonic frequency decoder 17B housed in ttie head 32 of the dispenser unit from an 
electronic frequency encoder 180 housed in the dlq^enser unit. Hie signals pass from die 
frequency encoder 180 to the frequency decoder 178 \aa twisted pair electrical wires 

15 connecting the frequency encoder to the frequency decoder. 

Input sxgnab to the freqiienucy decoder 180 are provided from switches arranged for 
indicating the status of the parameters bong monitored- For instance, a float switch for 
indicating the holding tank 70 is full may be located within the holding tank such that 
when the water level rises to the holding capacity of the hoIcBng tank 70, tlie float switch 

20 doses providing a ^grud to the frequency encoder 180 whichin faim transmits a signal to 
the frequency decoder which causes the relevant lamp 176 to light indicating ttie storage 
tank IS full When the float switch doses^ tiie operation of the compressor is also stopped 
which in turn stops condensation of water and the storage tank from filling further. An 
overflow outlet defined in the holding tank 70 and which leads to a drain Is also provided 

25 asasafeguard. Wheriti\elevd[of water in the holdii^ tank falls^ the float smtch opens 
and the compressor 78 recozrunencs operattoru 

Similarly, a float swltdi or other suitable awitdi may be located in a lower region of the 
holding tank 70 for in^cating low water leveL A j^t further such switch msrjr be located 
sli^tly higher than the tank for indicating wata: availabiU^. Switches whidh may be 
30 used for these purpfoses ]i\dude switches which are diort tircuited and thereby dosed by 
contact with water. 

The flow of ambient aii through the evaporator 60 in use will generally be witiiin 
predetermined upper and lower limits. To indicate tihat the air filter needs dearUng or 
replacing, a sale switch is provided between the air filt^ and the evaporator 60. When 
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the flow t&te of die ambient air deczease^ bdow Ae nonnal opemting ranges atnovemenl; of 
tiKe sale doses a oonfoct generatixtg a signal to the frequency encoder 180 which in turn 
causes the corresponding Indicator lamp 176 on the remotely located dispenser unit 14 to 
light Of course/ rather dian usi^g switches whidi aie normally opexv switches which are 
5 normally dosed and cause a signal to be generated upon twing opened may be utilised 
instead. 

Rather than a flow switch, a timer comprising a timing circuit for timing hours of 
operation of the dispenser unit is used for generating a signal to the iBrequen^ encoder 
180 for causiing the indicator lamp 176 on the dispenses unit for indicating the water filter 
10 118 requires attentiioTV Atdieendof apiedetetixdnediimelimitwhichmaybeseveis^ 
months or more in length^ a signal 19 generated by the timer for causing the 
corresponding indicator lamp 176 to Ught. 

Instead of switdies^ a water level sen^g and switching apparatus may be utilised for 
monitcnring the depth of water in the holding tank 70 as shown in Fig. 12. The sensing 
apparatus a>mprises an upright cylinder 184 airanged in the holding tantc to receive the 
condensed water from the collector 64 of the condensor unit 10. Two dosdy spaced 
refifirence electrodes 186 are located in tihe cylinder. Hue cylinder fills wi& water from the 
coVedbait 64: until depfii hi is readied which represents tiie ma^dmum water depOi the 
cylinder can hold. As more water drains into the cylinder, water begins to overflow from 
the cylinder through overflow tube 188 into the holding tank 70. Hit reference electrodes 
186 are connected to an electronic sensing dirwit through wires 190 and provide a 
reference conductive resistance. 

A pair of conducdve electrodes 192 which are identical to reference electrodes 186 are 
mounted in flie s^rage tank 70 at the sam^ vertical position as reference electrodes 186. 
25 Wldi no water in the storage tank 70, the electrical reMstance between conductive 

electrodes 192 is infinite. As water enters the tank from overflow tube 188^ the water level 
represented by h2 rises and lowers flie conductive resistance between the conducdve 
electrodes. The conductive ^ectcodes are also connected to the sensing circuit 

When the holding tank 70 isfuU, the condudtve redstance across conductive electrodes 
30 192 is substantially identical to that across the xefierenee decfarodes 186. As. the depth of 
water £alls in the holding tank 70, the reastance between conductive electe^des 192 
changes. The depth of water in the holding tankis determined loy (he sensing circuit by 
comparing the conductive resistance across the conductive ^ectiodes 192 mfh the 
conductive resistance across the reference electrodes 186. 
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The sotting dTCuit is illustrated in Hg. 13 and sensed the d^th of wat^r in the holding 
tarik as follows. The combination of resistor Rl and the res^tmce from reference 
electrodes 192 in series provides a reference voltage +Vref at point X in ^ circuit +Vxe£ 
is applied to two or more comparators (CPh CP3) through resistance ladder made 
B upo£R3,R4^KSi^ Ilie vcdues of each resistor in titie ladder are sheeted to provide 

reference inputs to eadi comparator equal to a known proportion of -^Vref (eg^ 1/4, 1 /2 of 
4*Vtef). The ooxnbination of variable resistor R2 and the resistance from conductive 
dectrodes in aeriea provides a varicdile voltsige -fVvw at point Y in the drcuit 

•fYvar is applied to the second input of eadi comparator. As-hVvardiangeswith 
10 the change in water depth in the holding tank 70^ fStiB pte-set voltage ladder determines 
which comparator smtches on or off. The presence or absence of voltage output from 
eadh comparator tums indicators in the form of li^t emitting diodes arranged on the 
dispenser unit on or o£F, thus indicating the depth of water in die storage tank 7D in the 
condensor unit The output from a comparator may also control a function of the 
15 condensor unit such as turning the ccmdensor 10 and fian 74 off when -die storage tank is 
full. For calibration purposes, variable resistor R2 is adjusted widi both pairs of 
elecbeodes 186 and 192 fully immersed in water of the same <2uality to achieve +Vref equal 
to +Vvar. 

It will be appreciated I^y persons sidlled in the art that numerous variations and/or 
20 modificatioiis may be made to the invention as shown in die specific embodiments 
without departing from the spirit or scope of the invention as broadly described. Tlie 
present embodiments are^ therefore^ to be oonsid^d in all respects as illustrative and not 
restrictive. 
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